(19)B*B*ftffrr (JP) (12) & M 4# It & ^ < A > Ol)*IW«»IM» 

^W¥8- 262494 

(43)^«B ¥j£8*P(1996)10flllB 



(51) IntCl. 




F I 




GO 2 F 1/136 


5 0 0 


GO 2F 


1/136 5 0 0 


G09F 9/30 


3 3 8 7426-5H 


GO 9F 


9/30 3 3 8 C 


HO 1L 29/786 




H 0 1 L 29/78 6 1 2 Z 


21/336 














*st# St3R*©»7 FD (£: 7 JO 


(21)fcUK#^ 


1WF7-87558 > 


(71) fflggA 


000002185 










(22)t«SH 


¥f£7*p(1995) 3 E20 B 




^«5a;iiK4t.a;ii 6tb 7 #35*1 






(72)3g^# 










^3Ka;ilK«B;il6TB7#35# V~ 














(72)&93* 










^H5S;ilWt.a;il6TB7#35^ v- 














(72)|gW# 


WEB fBfiF 








KK«iB)ll^ta;il6TB7#35^ V- 














(74)ftSA 












(54) istwo&m 









(57) [£»] 

ttsffinsu, *f(^ffiffi5^*-r^*ti^]*S2 
1 »±sgc«H^ 4 «ic&j££nfcnxtt& 6 * 

V**flEftffl|l 6 Mi/1 y PmXMl 6 P£tC#iS§bT 

^^7sa3t"r*t*K±jn»»^T»as3&»5i6»3 




BEST AVAILABLE COT' 



«gfS¥ 8-262494 



/ 

e>«?©Hi!imei€:ffii!i-rsx-f y=f->9%=t-. is*©3- 

•3, 

>y £v h 'j ^^.flSffcb, <@*©iii*^ffi© 
» H * X % b T S * ©. F$ .□ * &a£ T $ * * » * t f * IS 

[M#3i4] WE*'!' ^^STFfcMraBilitH- 
[sS#Jg7] HfUB^-r 7?>yifttIIH5>yX 
[0 0 0 1 ] 

[g|&i±©fiJffl#P] *^W«ffi»SSi»ffijS«tP 



(2) 

2 

5. 
[0 0 0 2] 

[ft*©t£ffi] I a a B «^llJfl/k'^77^-^f 
(C7 £ 5V 7V h U d7 X&<DttA&;*gattffi&£gtt 

»*. C©7^x^7 r Vh'Ji7 7.^**gStt, KSbX 

20 %mmi<-ZU> h7X'hJ±©(ST^I*^T^-5= b^b 

A*- y y f-TzmzW y V Th >J2* fcEjKftS 1 1> 
5 ^T^^ffl^ffl^ *13T;U>£.. ^©«lcirn^- «»« 

a*-7 y yffi^ro^&^TiiiRiRT?**. . b^ b^c^* 

30 'J^7©H^«ffilcM-r-5MPffliW*^/Mt$tl, MP 

[ooo3] • • 

»r ^ 5 ^ ^ v h y i/ ^ & Btn-r « «^ k tt«»a« t 

-So ^CIT, 7yyy--7bM2 7>$:mm&W.MlZft0& 

amm^y^yy'yyy^mm^m^nx^^, m- 
mm±T'immmmt7 r y y 7^? b v z z tnte^-sio 

40 •y7'7'5'y^^jg«^JA«!?#^¥5- 1 81159^S 

l0O^-XiLTM^nt*t). m^ewic^ 

*g B B H ->y n >m<D^mwmm ioi. 1 o 

2 . fiissMtsnfc^isav' y 3 vmm 

10 3. g^£flil0 4, 7;U = ^9Ai^DA©- 
Smit^b^t^ffi^E^l 0 5. S i N x A»&ft3in 
3&§ilStl0 6, ? : 5'> i ?>^>nf>fO^IXI^n 
b©->y-9-r K^6tt«XXKl 0 7. S iN x fr<bti 
so 5SI110 8. I TO©^^S^IIK^e.^4iii* 



f#gB¥8-262494 



(3) 

3 

m®i o 9a*fi*ae>nTt^3. {t^Eim i o 5 « 

?ii«h7>vx^ i i o©y-xi*i i i 

an, i o 7«Pii;<«jih5>v ! 7 > ^ 1 1 o 

CO0O4] iTCDft^WSSilb^^T,^ 1 1 O^m 

n&L&i o 5&Tm®>zmf&v. mmmrni o 9&±m 

L^L&dt'S., £<£«lgl 0 7 «±«g|5(D®^«@ 1 
0 9 ^TJlgBWft^Eigg 1 0 5 tWRHTU^MSr^fiS; 
LT^5„ aEftffltl 0 7/W?ja*{itt8Uc& 

110OHH>®*112l;tg^nT^5. i 

<j)?>5>>7 v^m^tmi o 7«-a5i^*snT(,^ 

mmw&z. x. i To^^e>/«t?)ia^*ffii o 9 t f 20 
u-ommi 1 2*w.mmm? fim-svf 

■3RB*«*<5. •' - ' ■ ■■ • 

• [0005] • ±tetitmmit>±Mm&$M&iL 

- 3 3 1 9 2 3#4i*K:HlSS*iTvv*. 

6«attauB-r*ft^. x> «±ji»t:jii3tBtsaa!ita 

CttH*«S*»SFflE Life O . JlitBt t ©MTBfJtOV 
IZfiZ. 

[0 0 0 6] so 



4 

»*SK«^ufc**i*ia«t. KM«K:«#snfcfti& 

*fc*HEi«HS*£trFHBBi. 3E±H«i:TJI»©IBIfc 
■JWIt^-f ^ £.v>ffl<Dm > 9 £>. b mzfo- 

&\sT*an$m»mR&M$t&ms><» -t- «. <:. . «- 

[0 0 0 7] 5fSl,<li, BfffBii7 l £:^«^*E«ltTO 

Xil/Tfef«©7*7yi'Yh , Ji'^^l/, <H^» 

X»S L < 1»B83tttttt«^E*i£g-r*a$ftK 
«t)*#/^>6tl/T*0, Rffi^E^<tS^^>ffl« 

^■«fg^E»tra-«T»riEsnfc5i#Ub««*^rb 

h*j6Jttfflta:vx^J63ttlii©IHI*a3tUT^4. ffi 

ft 4 o MB* -f 5 1 > 4?*?-«:iM8 h 7 > 7. ^ A» 5 ft 
[0 0 0 8] 

M h 7 >>'7.^ J ^E^^^^T«gCi:©ra{Cig7tP^ 

ftux^a. c©aE3tK»ajiiHneiiBtK:«to±ji«R^ 



*# 18 ¥8-262494 



(4) 

5 

So 

[0 0 0 9] 

] vxrmmttmm u t#5B9j ©waft ^ifi« * 
%a 3 e> ft s n^x^wmt ■vm&tstiit7^)im ™ 

C ©I8JI® (CttjRS 3 . t~ >!:.■■■■ ■■■■■ 

[ o-o i o i mn&m i \t±m^.t *ji»&t«{«m:<k •. <•-• 

9tmTH5. ft*. IIl-7>y7^7(» 
->'J n 6ft 1 O^fgttBtLT* 

h«ffiGoiaiimcy-xiB«SRrXh*n , >««D«:flt 

h*W >«*DCttte*03lfrffiU«ffil 2/i^ILT 40 

ft*, *m#-mmi o\z\t±mL fzmmh ? >v 

7,9 7 (csn^asj^ft l 3 feM^ntt-^. cwMib 

§a 1 3 i o z-jj(DnmtLmBmm i 

4^te*©ttgtr-5. b*si o, i4©isn:y— h 

Kfi*BttraJlO«l«{Ml^flEbT«r»*. ft*. f-Y 

$Binmi6ttKi 5icj:o. §i#mtttffiii, i 

2^6ttfiWl;:*g#;*nT^S. 
[0 0 11] ±j£Lfc±«ffl£TJi«i<0M©«t'liaBf;: 



«3tBtttv^^*}tBtl 6MW7 KJSttBIl 6 Pit 

M, 1 6 Ptt&fUg*>e»ft5. — ^r©V7.^ji^l 6 

ft< it>a.#«K»IKh5>v*** 7^MT5. 

* ftftR 1 6 M\m 2 fllMfiftR 1 7 3 HFpfl&li 

R#±jis»»&i&*;£nTn*. ^x^ig^igii 6mu 
So fx%ki 6 p«MiST-5H^«ffi6 tmmv 

StW»«E&t;j£3tS:H*. JMM9Ktt/ty KBXK 1 6 
P(fflSlS6 t5l*ab*S 1 2t©raJC^ffibT* 
0p5#©*&W«M*&&#fcbTtr>*. ft*. ^©3I# 
ffl U«® 1 2 ttitflxK Lfc«fc«^E*S 9 <!: I^-J1T^J& 

««LT^5. C©5l#mU««l-2ttjS3tffi*^rb5 
UCtfStbfc/Sy K*3t8tl 6 Pi ^X^iiftSIl 6M 
£©|8l£jeftLT^S. -■■ ■■" " • • 

[0 0 1 2] 02(1 WHZ^LfzT^^Zf^b^^ 
*SS^8«©»aWft*®B:T?»*K-a«©H*«# 
£ffi*WTS t> o ■ S^.* S « K.=- V* 2 ffi %gg. 

s„ fox, ?*?tt%Ki 6MttaE3tttswr*«^ 

E8S9 £XMLT.*D. Sf^^-^VhU^^?: 
*MW*. cmtCiO, <H«©H**S6©ilH*ig7 , d 

lthsr©^p 1 9 £«5rrs. -©^. 

1 6Mttfi^Ei8Sl9 t&M-rz>ffimzV)K)!K%rt9>2 
O^lTfcD, «*IE*89 £SftSffi«£*JfiEftlEO 

ss/MbbT^s. cnciosiAy^'j >?<Dmms 

*«I$i|T'#So ft*5. Z.<DWX)X.%;\9>2Q<D&to\Z 
fe^T. VX^aEJfeBtl 6Mtfi^B*9ttO. 1~ 
2. 0 /xmggL^aftoT^ft^o BtTizBLfc^lr. » 
Ih5>yX^7(ifl^9 tlRl-JiT?»l«*nfc9l 
^tiiLm®l 2^WUT*3 0 Kl^-f >MKD£fttttttt 
LT^So -©?l#tHb*@l 2(i/1^ h'jg^Kl 6 P 

*t, /XyHaBtill 6P(iI*tS6iIih7>y 
T.iS' 7 t<Dffl<D3>-?7 HCC^ftLTHi. 
L«Sl 2fcjt^ft$rWUT43 0. Sirifc^fiUfc^y 
KSXRl 6 Ptvxi7ii^Ki 6Mi©r B T^iS^bT 
^S. ft*. ®HZ7F;L1tmW&mi 4tttSE^8i 
¥fiflC/^^>y$nT^So i»B»14©-»)Jt* 

So 

[0 0 13] JW±UiWtfe«IH, ««tt©Jg^lll 6 
M, 16PI1 Slh^^yX^?^?,^!)^^^? 



^§8^8-262494 



(5) 

7 

M, 1 6 P ttfl^EigS 9 , 3t£SiR8. BSttS 6 (DOT 
*WnJttT*S. X. »lftS*6 2«»|n]««5 0!)**» 

Pttu*«*6t5itrmb««i 2toMK^-aELsi* . 

[0 0 14] §|#tt«BlKVH2«#MbT. 

D» C©K»a«10±fc«ffiCVDj5feT*i»flc»«ll 
0S*Rt5. 09*. tf. 1'0« 5 0 nig 20 

^mWM.m 1- 0. ©± fc« Atf S :t. O 2 *>e*fe-5y-h«6v 

*'-hffiii©»«tLtas i o 2 ©teic. . . 
[0 0 15]*:. mm&tiLi<D±\z$t&$zm8. v- so 

«ffiCVDftfcJ:!3 3 5 0nmSSOBIJPT^ft->'Jr] 

D. S6KBf«©»ttlC^^ — >y-T5. Ctl<3©;£S 
E»8. y-h«SGR^*ISlE*l 4©«»tUT ■ 

^-/'JaXZ)!!:, Ta, Mo, Al, Crl 
©*«*HWl SODS' U1M F\ #'J1M F«S£fflHTt> 
£©1iKUT, ¥S*«I10, y-na»ii& 
cxy- h «« g e. a: * an* f 5 > 5?^ ^ 7 **» j« s n 

iSlC. OJCliMtt^ftl 3*>JgfiJt£n5. 

[0 0 16] ^tcSffiCVDfelCcttl 6 0 0nm@g©Si 

jPTPSG^^itfflb^igraifg^i 5 

^©ig 1 mmmmm 1 5 tt±5£Lfcjfe3SE* 8 . y- f 

SffiG. MBHEttl 4*«:*HLT^*. C©Ilir=1 
f&ROtl 5IC{4^KF7>v7>^7©V-Xffl^S^F 

S. glJin«Mtl 5©±ICti[f^E^9 J ?'?l#aiU 
til 1, 1 2*V1*->?W£ftT^5. WAtf. so 



8 

7>/ly9*)>ifmz&r)6 0 0nmSS©^i5T7;P5^ 

>>A*Jtab. mfecDMmzAf-yvLTmm&mv 
RztsizihLmffii i, 1 2Kjni-rs. -#©§i*m 

Lttffil 1 fia^* h*-;^l/tilh7>y^ 
*70V-.XlBttSCttlftL. te*©§l#tBt*^l 2 
ttHU< h^-^^LTilh^yyX^ 7 

©HH>S«Dl;gS1-^ 0 ^n6ft^E^9Rt>'5l 

StHU&Kll, 12©*miLTtt. A I ©it, T 
a, Cr, Mo, N i HTfc 
[0 0 1 7] «^E»9^5l*mb«*l 1, 12©± 

»cttjB2«iRne»Bti 7**BicBtsnT*o, cnb^t 

fi"T*. flIAtf. #BECVDjSt«tt) 6 0 0nmgg©BI 

jp-epsG^Jt«LTm2Hrai6^Ki 7£»j*-rs. 

f«ll 7©±(C«-7X./7j67t^l 6MS^7 Fit 
«16P«S}1TI^. *t\y9V>if 
tettckD 2 5 0nmg&©lgtJPTT i £**U j5r£©Jg 
^ctA°^->i/bT-7X^ji7tKl 6Matf/^y FitTt 

»i 6PKaai-rs. ^^^a^tiRi 6Mtja*H*n 

©flR«TH3£«ffiK:a>^^ FUT^-5. A 7 K 
gftKl 6Fttfltifit,fc=i>*'i' F*-* (C) 
T3l#mi>«Bl 2l:3>^i7HTW. ?TXi7jt7t 
R 1 6 M»4±«*a3WH«lcatdT®V»IC*|«a*lT*» 
•5. X%K$ 6 MliH^M □ 1 '9 J«*g»Ei»-9 • 

. ^H^T.-.II,b ! 7.>.y^^ 7 S«E^ 8R^««)E 

Mdl 9©S^tC^(6j-T-5— *f©32«fa^Ei^9JCJ;-p 
T&S^nT&D. i©-^©att?X^MKl 6M 

tttf&H. iS^ttfi. 4 0 0-7 0 0M<OPl«3t**T 

lr». ^**£3fcIJtl 6M<D##4:UTtt. T i ©ffciC, 
Cr, Ni, Ta, W, Al, Cu, Mo. Pt, Pd 
^©&Jg&tf;iftS©^&^->y-tM' Ffcffll^Tfcfi 
V^jgftlgl 6M©Hf(l, ^^©«WtCJ:oT 

[0 0 18] ^X^iiTtRl 6MS^ 7 KJI^Rl 6 

p&&wrzm\z$&3mr$mmmi 8&i&mznz>. m 

Afi. SJBECVDSICtO 6 0 0nmSg©RlfT-P SG 
**«LT»3HIBtt««l S*Bl&tZ>. C©^3I 
ra^S^l K«3tRl 6 PtC^-T-5 3>^i7 

F*-;U*^PLTl^. ^C*3, mT£\%Mm\s, 1 
7, 1 8©«*4ibTttS^#Ri;^tt©fe©T-*n 
«S<, P SG©ffi(CS i O2 , BSG, BPSG, S 
i N, ^X^SiNf*. *U-f = FR^7^'j;PSt 
BO**W«**ffl^T*)fi^. ^3BW*6^1 8© 



!N5BU¥8-262494 



(6) 

9 

<)>>7mzJ:0 1 5 OnigS©ISIJ9TI TO^©jgHJ«l 
[0 0 19] Z.<D'&, Jl?xmfr*>tl.K>1ei$]mM5tf£ 

[0 0 2 0] &*±j£Lfc^«S«Ttt. »Hh5>v7. 

**&tf&M-*fi»*-&* (MIM) 2 «7 

*^£X^-y^>^5St^<hLT^3*#T£&„ 2* 

it. sei©«*i»t«3s-r*«2(o«a»*»inia;s.2 

*sk:ffl#E*9*«ss«iyTt»*. l^l&#<=>> 
- * « « s & u k v -r > mm d «32s ic * © stij 

[0 0 2 1 ] • : • 

[02] 




3fc**nJ18lC&D. ttli*;S8«(>:l,T©jSiI*£«*lfi 
[BliOffifftRIi] 

[01] *mW\Zfrfr%T>7T-<c7'?h>Jtr7>m&7jim 
[02] |^C<*^WtC^ST^x^ ^VhUi7XS 
[0 3] ^*©7^^-Y7*vhUi7X^«^gS©-«sj 
[??#©««] 



1 




2 




3 


m& 


4 




5 




6 


I$tS' 


7 - 




8 




9 




1 0 




1 2 




1 3 


mmmm . . ^ ,~ 


1 5 


fg 1 If H^MBI .... 


1 6M 




1 6 P 




1 7 




1 8 


jB3iimnMit 


1 9 


MP 


2 0 





[0 3] 




no 



BT AVAILABLE Cn^- 



4$K¥8-262494 



(7) 

imi] 
2»aam sjm«c 




■ : (72) mwm mm 



(72)»M# i§5® HA • : 



BEST AVAILABLE CO^' 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 08-262494 
(43)Date of publication of application : 11.10.1996 



(51)Int.CI. 


G02F 1/136 
G09F 9/30 
H01L 29/786 
H01L 21/336 




(21)Application number : 07-087558 


(71)Applicant : 


SONY CORP 


(22)Date of filing : 20.03.1 995 


(72)Inventor : 


SATO TAKUO 
HASHIMOTO YOSHIHIRO 
YOSHIDA KAZUYOSHI 
MAKIMURA SHINGO 
TAKATOKU MASATO 


(54) ACTIVE MATRIX TYPE DISPLAY DEVICE 






(57)Abstract: 

PURPOSE: To impart an electric shielding function and electric 





contact function to light shielding films formed on a driving substrate jcu i ' c 
side. 

CONSTITUTION: This active matrix type display device includes a 

driving substrate 1 having pixels 4, a counter substrate 2 having &0*& ^™ 

counter electrodes 5 and liquid crystals 3 held in a spacing between 
both. The upper layer part of this driving substrate 1 includes pixel 
electrodes 6 formed at every pixel 4. The lower layer part includes 
thin-film transistors (TFTs) 7 for driving the individual pixel 
electrodes 6, scanning wirings 8 and signal wirings 9. Light shielding 
films having electrical conductivity are interposed between the 
upper layer part and the lower layer part and are separated to the 
mask light shielding films 16M and pad light shielding films 16P. The 
mask light shielding films 16M are continuously patterned along the 
row direction of the pixels 4 to at least partly shield the light of the 
TFTs 7, are insulated from the upper layer part and lower layer part 
and are held at fixed potential. The pad light shielding films 16P are 
discretely patterned for every pixel 4 and are interposed into the 
contact parts C between the corresponding pixel electrodes 6 and 
the TFTs 7, thereby providing the electrical connection and light 
shielding thereof. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive substrate which has the pixel which carried out matrix arrangement, and the 
opposite substrate which has a counterelectrode and was joined to this drive substrate through the 
predetermined gap, It is the active-matrix mold display equipped with the electrooptic material held in 
this gap. Said drive substrate The management containing the pixel electrode formed for every pixel, and 
the switching element which drives each pixel electrode, The lower layer section including the signal 
wiring which supplies a predetermined signal to the train of this switching element corresponding to each 
train of scan wiring which scans the line of this switching element corresponding to each line of a pixel, 
and a pixel, It has the light-shielding film which has the conductivity which intervened between this 
management and the lower layer section, and was divided into a predetermined .mask field and a - 
predetermined pad field. While patterning of said mask field is continuously carried out along with the line 
writing direction of a pixel, and it shades a switching element partially,,atileast;;and it insulates from-this . n 
management and the lower layer section and it is held at fixed potential Said, pad field is a active-matrix 
mold display characterized by being placed between the contact section/between-the* pixel electrodes- - 
and switching elements which patterning is discretely carried out for every-pjxelv and correspond, and . : . « ^ 
aiming at the electrical installation and protection from light. a^r-og at eizcw -n:. :^r. sr;.j < t 
[Claim 2] Said light-shielding film is a active-matrix mold display^accordingcto claim r1f>characterized,byct v *: i <; 
intersecting the signal wiring which patterning formation is carried>out-atiScan;-.wiring,and parallel, rand .. -sr.iT.g 
has protection-from-light nature, constituting a grid-like black matrix, shading the perimeter. of each : ^ . i : 
pixel electrode, and specifying opening of a pixel. < -.i - • wi - .. . . : j : . .... 

[Claim 3] Said light-shielding film is a active-matrix mold display according to claim 2 characterized by 
contraction-izing area which has the notching pattern to the part which intersects, signal wiring, and laps 
with this signal wiring. 

[Claim 4] Said switching element is a active-matrix mold display according to claim 1 characterized by 
shading between the pad fields which this drawer electrode has protection-from-light nature while 
pulling out, having the electrode and carrying out electrical connection to a pixel electrode through the 
pad field of a light-shielding film, and were separated mutually and mask fields which were formed in the 
same layer as signal wiring. 

[Claim 5] Said mask field is a active-matrix mold display according to claim 1 characterized by being 
held at fixed potential equal to the potential of a counterelectrode. 

[Claim 6] The light-shielding film which has said conductivity is a active-matrix mold display according 
to claim 1 characterized by being a metal membrane. 

[Claim 7] Said switching element is a active-matrix mold display according to claim 1 characterized by 
being a thin film transistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active-matrix mold display which consists of liquid 
crystal held between a drive substrate, an opposite substrate, and both. It is related with the so-called 
on-chip black structure which formed the black matrix for protection from light in the drive substrate 
side in addition to the pixel electrode and the switching element in more detail. • 
[0002] 

[Description of the Prior Art] The liquid crystal display is briskly used for television, graphic display, etc.. 
Also in it, especially the liquid crystal display of a active-matrix mold has high-speed; responsibility, and 
fits high pixel number-ization, it is expected as what realizes high-definition-izing of a display screen, 
enlargement, colorization, etc., and there are some which researches and; developments were furthered 
and were already put in practical use. This active-matrix mold display^isr.prepared so that scan wiring 
and signal wiring may be. intersected perpendicularly with a drive ^substrate side, and it -arranges a . 
switching element and a pixel electrode for every intersection of that, respectivelyr.On the other-hand,- - 
in addition to the counterelectrode, the black matrix is usually formed in the opposite substrate>side. 
This black matrix intercepted the Jeakage light which passes through the. gap. of the. pixel: electrode 
whichfcarried out matrix arrangement, and has -prevented the fall of a contrast ratio ^while ^intercepts:.: *^ 
the ilight which carries tout Incidence to a. switchinguelement and protects * malfunction of the ' Switching 
element by the photocurrent from, the exterior. However, if a black- matrix is.prepared in an opposite - 
substrate side, alignment by the side of a drive substrate must be performed to a precision; and it has 
become a burden on assembly processing. The method of arranging a black matrix so that each pixel 
electrode may be overlapped to some extent as. a cure of such an alignment gap is usually, adopted: If it 
is made this appearance, the dimension of an overlap part can absorb the alignment error at the time of 
joining a drive substrate and an opposite substrate. However, if an overlap part is prepared, opening area 
to the pixel electrode of the part black matrix will be contraction-ized, a numerical aperture falls victim, 
and the brightness of a pixel falls. 
[0003] 

[Problem(s) to be Solved by the Invention] Thus, there is a problem of the location gap produced in case 
it combines a drive substrate and an opposite substrate, in arranging a black matrix in an opposite 
substrate side. Then, the so-called on-chip black structure which makes a black matrix to a drive 
substrate side is proposed. On the same substrate, the alignment precision of a pixel electrode and a 
black matrix is realizable to about 1 micrometer. This on-chip black structure is indicated by JP,5- 
181 159,A, and is briefly explained with reference to drawing 3 . Structure is formed conventionally 
[ this ] considering the insulating substrate 100 which consists of a quartz etc. as the base so that it 
may illustrate. The signal wiring 105 which becomes order from the two-layer structure of the semi- 
conductor thin films 101, such as polycrystalline silicon, gate dielectric film 102, the gate electrode 103 
that consists of polycrystalline silicon formed into low resistance, an interlayer insulation film 104, 
aluminum, and chromium from a lower layer, and SiNx since — the light-shielding film 107 which 
consists of metals or those silicide, such as the becoming interlayer insulation film 106 and titanium, and 
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a tungsten, and SiNx from — the pixel electrode 109 which consists of the becoming protective coat 
108 and transparence electric conduction film like ITO has piled up. In addition, electrical connection of 
the signal wiring 105 is carried out to the source field 111 of a thin film transistor 1 10, and, similarly 
electrical connection of the pixel electrode 107 is carried out to the drain field 1 12 of a thin film 
transistor 1 10. 

[0004] As for this conventional example, a thin film transistor 1 10 and signal wiring 105 constitute the 
lower layer section, and the pixel electrode 109 constitutes a management. The light-shielding film 107 
intervenes between these managements and the lower layer section, and a black matrix is constituted. 
This black matrix consists of a metal membrane etc., and is electrically insulated from a management 
and the lower layer section with the interlayer insulation film. However, this light-shielding film 107 forms 
parasitic capacitance between the signal wiring 105 of the pixel electrode 109 of a management, or the 
lower layer section. In this case, since a light-shielding film 107 is in a floating potential condition, 
capacity coupling arises and the technical problem that display quality is spoiled occurs. Moreover, the 
pixel electrode 109 of a management penetrates the light-shielding film 107 of the medium-rise section, 
and electrical connection is carried out to the drain field 1 1 2 of the thin film transistor 1 10 of the lower 
layer section. Since the light-shielding film 107 is removed in part in this contact section, perfect 
protection from light has the technical problem that it is difficult and optical leakage arises in part. . . 
Moreover, when direct continuation of .the drain field 1.12 is carried out to the.pixekelectrode.109 which ■« 
consists of ITO etc., good ohmic contact is not obtained but the technical problem that it is the cause y.M 
of a pixel defect occurs. . . r.K- — -\ v » < .• 

[0005] In addition, although the conventional example mentioned above, is the. structure of preparing a . <: 
light-shielding film, between a. management and:the lower layer section, the: configuration which formed 
the light-shielding film in. the lowest layer is also/known, for example, it: is indicated by JP,4-331 923.A. ^ ; v 
This configuration-uses the -amorphous silicon -thin film transistor as a switching element, and serves -as :- ->••.* 

; the. current mainstream. However,, now,. in-order to. form a thin film transistor after light-shielding film ... ^zt 
formation,: property:fluctuation of a layer short or a thin film transistor arises:i in; order. ±o. prevent this. — rr.-;;rr 

:arlight^shielding;film.--ca part -- not ^emoving^— rit :does not obtamibut fulbprptectiomfrom lightJs \ *y±\z* : \~ z i 
difficult. Moreoverv-whenva^polycrystalline 'silicon '.thin film transistords^usedras a^switehing element; ivu&r&'iti^ 
since an elevatedrtemperature^ process is unescapable, the structure of preparing a. light-shielding film ^ ■*; :z 
cannot be adopted as the lowest layer in fact after light-shielding film^ formation.: Moreover, the t 
structure of preparing the management of the maximum a light-shielding film is also proposed. However, 
it is difficult for the pixel electrode to exist in the. front face of a drive substrate, and to secure a 
predetermined margin between light-shielding films. If reverse stagger, structure is adopted as a thin film 
transistor, the pixel electrode of the lower layer section will become unreserved on a front face. 
Moreover, a pixel electrode becomes it unreserved on a front face that it is the KOPURENA structure 
of a polycrystalline silicon thin film transistor. The structure of being after thin film transistor formation 
as this amelioration version, and preparing a light-shielding film before pixel electrode formation is also 
proposed, fn this case, it becomes the configuration which the light-shielding film connected with the 
pixel electrode electrically. However, now, the potential of a pixel electrode is sharply changed by 
coupling. In order to prevent this, a part of light-shielding film must be removed, and perfect protection 
from light becomes difficult. 
[0006] 

[Means for Solving the Problem] In view of the technical problem of a Prior art mentioned above, perfect 
protection from light is possible for this invention, and the bad influence by capacity coupling does not 
arise, but the electrical connection of a pixel electrode and a switching element aims at offering the 
active-matrix mold display which has good on-chip black structure. The following means were provided 
in order to attain this purpose. That is, the active-matrix mold display concerning this invention is 
equipped with the drive substrate which has the pixel which carried out matrix arrangement as a 
fundamental configuration, the opposite substrate which has a counterelectrode and was joined to this 
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drive substrate through the predetermined gap, and the electrooptic material held in this gap. With the 
management containing the pixel electrode with which said drive substrate was formed for every pixel 
The lower layer section including the signal wiring which supplies a predetermined signal to the train of 
this switching element corresponding to each train of scan wiring or a pixel which scans the line of this 
switching element corresponding to each line of a switching element or a pixel which drives each pixel 
electrode, It has the light-shielding film which has the conductivity which intervened between this 
management and the lower layer section, and was divided into a predetermined mask field and a 
predetermined pad field. It insulates from this management and the lower layer section, and it is held at 
fixed potential while patterning of the light-shielding film (following mask light-shielding film) formed in 
said mask field is continuously carried out along with the line writing direction of a pixel and it shades a 
switching element partially at least. On the other hand, it is placed between the contact sections 
between the pixel electrodes and switching elements which patterning is discretely carried out for every 
pixel, and correspond by the light-shielding film (following pad light-shielding film) formed in said pad field, 
and it aims at the electrical installation and protection from light. . 

[0007] Preferably, said light-shielding film intersected the signal wiring which patterning formation is 
carried out at scan wiring and parallel, and has protection-from-light nature, constituted the gridHike 
black matrix, shaded the perimeter of each pixel electrode, and has specified opening of a pixel. > 
Moreover, preferably;. said light-shielding film has the notching pattern,to,the part which intersects 

* signal wiring, and_.contraction-izes.area which laps with-this signal wiring. Said switching element :is. . 
shading still more preferably between the pad light-shielding films ? which: this drawer.ielectrode has •■• 
proteetion-from-dight nature, and were separated while pulling out; having the electrode and carrying- out ; . : 

i electrical connections a pixel electrode through this -pad light-shielding filmland mask. light-shielding; v ^ 
films which were formed in the same layer as signal wiring. Said 'mask, light-shielding film is held . at fixed . . - 

potential equal to the potential of a countereleetrode. The light-shielding*film* which^has; said-r 

' /conductivity consists of a metal- membrane: Said. switching elementcconsists of *a,*thinjfilm. transistor. 

v[0O08]:.«- ' r. ii L^uiv'^^'^^^ar;^:^ : v -£ • • ' vaL'kb-j . " 1 :\\:\vivj- r';. ^-^^, •» .■ , 

:> [Function] Accorxling;to. thisdnvert 

usectionsrincludin^the^managem 

rThis light-shielding film;is completely insulated from a.managementeand the^lowerJayerisection^i^ ■* /v 
.electrically with the interlayer insulation film. The light-shieldingrfilnrds divided into, the. mask; lights 
shielding film and the pad light-shielding film. While the. mask light-shielding film is held at the fixed 
-potential of a counterelectrode and. this potential and playing the. rlole.of electric shielding to? a pixel 
electrode, it is possible to control capacity coupling between wiring. It is placed between the contact 
sections between a pixel electrode and a switching element by the pad light-shielding film, and it makes 
both electrical installation good. The drawer electrode which carries out direct continuation to a 
switching element was specifically prepared, and this and a pixel electrode have connected mutually 
through a pad light-shielding film. This drawer electrode is adjusted in the clearance between a mask 
light-shielding film and a pad light-shielding film, and since patterning formation is carried out, perfect 
protection-from-light structure is acquired. On the other hand, patterning of the signal wiring is carried 
out along the direction of a train, and a grid-like black matrix can form it in a drive substrate by 
combining both by whom patterning is done for a light-shielding film along with a line writing direction 
and who intersected perpendicularly mutually. Therefore, perfect on-chip black matrix structure is 
acquired. 
[0009] 

[Example] With reference to a drawing, the suitable example of this invention is explained to a detail 
below. Drawing 1 is the typical fragmentary sectional view showing one example of the active-matrix 
mold display concerning this invention. This active-matrix mold display has the panel structure which 
consisted of electrooptic material which consists of liquid crystal 3 grade held between the drive 
substrate 1 , the opposite substrate 2, and both so that it may illustrate. The drive substrate 1 has the 
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pixel 4 which carried out matrix arrangement. The opposite substrate 2 has the counterelectrode 5 at 
least, and has joined it to the drive substrate 1 through a predetermined gap. Liquid crystal 3 is held in 
this gap. 

[0010] The drive substrate 1 is divided into a management, the medium-rise section, and the lower layer 
section. A management contains the pixel electrode 6 formed every pixel 4. On the other hand, the 
lower layer section includes the signal wiring 9 which supplies a predetermined picture signal to the train 
of a thin film transistor 7 corresponding to each train of the scan wiring 8 which scans the line of a thin 
film transistor 7 corresponding to each line of the 7 pixel thin film transistor 4 as a switching element 
which drives each pixel electrode 6, and a pixel 4. In addition, the thin film transistor 7 makes the barrier 
layer the semi-conductor thin film 10 which consists of polycrystalline silicon etc., and patterning 
formation of the gate electrode G is carried out through gate dielectric film on it. This gate electrode G 
is following the scan wiring 8 mentioned above. The thin film transistor 7 equips the both sides of the 
gate electrode G with the source field S and the drain field D. One drawer electrode 1 1 has connected 
with the source field S side, and the signal wiring 9 mentioned above is followed. The drawer electrode 
12 of another side has connected with the drain field D. In addition, in addition to the thin film transistor 
7 mentioned above, the auxiliary capacity 13 is also formed in the semi-conductor thin film 10. This 

auxiliary capacity 13 uses the semi-conductor thin film 10 as one electrode, and uses auxiliary wiring 14 

^as the. electrode of. another-side.~Gate dielectric film and the dielectricJIIm.ofi-this layer interveneamong: m ■; . 
two electrodes 10 and 1 4. In addition, the gate electrode G, the scan wiring 8,;and the auxiliary .wiring -14 . 
consist of the same layer, and are' electrically insulated from the drawer electrodes 11 and 12 with.the: 
-1 st. interlayer insulation film 1 5.;* . : : --m >:.--.■• ^- ^ a ■ :/ 

. [001 1] It* is placed between the ;medium^rise^sections between the managementszand the lower^layer ? •■ •' . 
sections which were mentioned above by the^ight^shielding film which has conductivity. This light- • • v 

shielding-film is divided into- the mask field and the pad field. That-is, this light-shielding- film is- divided 
into mask light-shielding:film.16M«andpad: light-shielding film 16P,.. The. light-shielding, films 16M and 16P .* :■:<: 
which have such conductivity consist of a metal membrane. Along with the line .writing direction; of ai • h.;g 
"pixel, patterningro€ione-:maskLilightt?shielding:film^lL6M is carried r outec.ontinuously;cand>they^sha'de.Aa\thin^ : x*t?!* 
film transistor.7 partially^ at least.cMask light-shielding film 1 6M are pinchedifrom .the supper anddower v ^li^LSi 
sides with the 2nd interlayer insulation film 17, and the 3rd interlayer insulation>:filmvt8, and are-insulated -i* c 
from the lower layer section and the management which mentioned above:. Mask Jight^shielding'film -|.6M r -rr \r 
are held at fixed potential. This fixed potential is set up equally to the potential of. a counterelectrode 5. 
On the other hand, patterning of pad light-shielding film 16P is . carried out discretely every pixel 4. It is 
placed between the contact sections C between corresponding pixel electrodes .6 and thin film . 
transistors 7 by pad light-shielding film 16P, and they aim at the electrical installation and protection 
from light. Pad light-shielding film 16P pull out with the pixel electrode 6, intervene between electrodes 
12, arid, specifically, make both electrical installation good. In addition, this drawer electrode 12 is 
formed in the appearance mentioned above in the same layer as signal wiring 9; and is carrying out * 
direct electrical connection to the drain field D of a thin film transistor 7. This drawer electrode 12 is 
shading between pad light-shielding film 16P which have protection-from-light nature and were 
separated mutually, and mask light-shielding film 16M. 

[0012] Drawing 2 is the typical top view of the active-matrix mold display shown in drawing 1 , and 
expands and expresses one pixel part. Patterning formation of mask light-shielding film 16M is carried 
out in parallel with the scan wiring 8 so that it may illustrate. Therefore, mask light-shielding film 16M 
intersect the signal wiring 9 which has protection-from-light nature, and constitute a grid-like black 
matrix. Thereby, the perimeter of each pixel electrode 6 is shaded and the opening 19 of a pixel is 
specified. Under the present circumstances, mask light-shielding film 1 6M have the notching pattern 20 
to the part which intersects signal wiring 9, and have contraction-ized area which laps with signal wiring 
9 as much as possible. Thereby, the bad influence of capacity coupling can be controlled. In addition, in 
the part of this notching pattern 20, only mask light-shielding film 16M and about 0.1-2.0 micrometers of 
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signal wiring 9 have not lapped. It has the drawer [ which was mentioned above ] electrode 12 in which 

the thin film transistor 7 was formed in the same layer as signal wiring 9 like, and is directly in contact 

with the drain field D. Electrical connection of this drawer electrode 12 is carried out to the upper pixel 

electrode 6 through pad light-shielding film 16P. It is placed between the contact sections C between 

the pixel electrode 6 and a thin film transistor 7 by pad light-shielding film 16P if it puts in another way. 

The drawer electrode 12 also has protection-fronrHight nature, and between pad light-shielding film 16P 

separated mutually and mask light-shielding film 16M is shaded. In addition, patterning of the auxiliary 

wiring 14 shown in drawing 1 is carried out in parallel with the scan wiring 8. Some auxiliary wiring 14 

forms the semi-conductor thin film 10, overlap, and the auxiliary capacity mentioned above. 

[0013] From the switching element which the conductive light-shielding films 16M and 16P become from 

thin film transistor 7 grade like and signal wiring 9 which were explained above, and scan wiring 8 grade, 

it is the upper part and is formed more nearly caudad than the pixel electrode 6. Since it insulates with 

both signal wiring 9 the scan wiring 8 and the pixel electrode 6, these light-shielding films 16M and 16P 

can shade all the fields that should be carried out a mask in the minimum area. For this reason, it is 

possible for full protection from light of a viewing area to be attained only by the drive substrate 1 side, 

and to raise the permeability as a active-matrix mold display to the maximum. Moreover, since the 

opposite substrate 2 should form only a counterelectrode 5, it can also, mitigate the cost of materials ; 

and assembly expense. Furthermore, capacity coupling.can be controlled and they :can raise display .uo*..'.-a- , 

quality while they play the role : of shielding to each pixel electrode 6, since< mask light-shielding . film .T6M 

are held at fixed potential. On the other hand, pad light-shielding film 1 6P pull-out with thevpixeb- rv ...... - 

electrode 6, intervene between electrodes 12, and make both electrical connection good. . - ; . - - 

[00.1 4] -With reference to drawing*Vh .andi drawing^ y the, manufacture -approach of the. active-matrix mold - - i.j 
< display concerning this invention iscsucceedingly explained to a detail: The drive substrate 1 ''consists: of- • ^ 

glass or a quartz, and-forms-the semi-conductorthin film 10 with a reduced pressure GVD.method^on ^ 
. this .drive substrate 1. For examples this semi-conductor thin film: 10 consists of polycrystallinersilicon-' & i . 
deposited on about- 50nm thickness, .and is used.asia ^barrier layen:.of^a/thin/-filniitransiistorT7^Pattemin > gJ c .,>:. i: 
*; ~ t of this? semi-conductor: vthm^mu^O^iscGanwcboatiAtf^'e:' shape > off a:formed rback usland. the: semi^ i^MTiar-jLcii 
u ^rr -^conductor thin filmi 1 0.top "ni-ofor^example^Si0.2^frbm*^ the becoming:gate/dielectric film^ is formed:<r;. x& iawu 
Here, as an ingredient of the semi-conductor thin Jrlm?i10, amorphous silicon etc.* may bemused other/- * :i : r 
• than polycrystalline silicon. Moreoverras an^ ingredient of gate dielectric. film, it is Si02: SiN; tantalum 
oxide, these cascade screens, etc. may be used for others. 

[0015] Next, the scan wiring 8; the gate electrode G, and auxiliary wiring-14 grade are formed on the 
drive substrate 1 at coincidence. For. example, after depositing polycrystalline silicon in about 350nm - . 
thickness with a reduced pressure CVD method, an impurity is doped, low resistance-ization is attained 
and patterning is carried out to a further predetermined configuration.. As an ingredient of these scan 
wiring 8, the gate electrode G, and the auxiliary wiring 14, metals, such. as Ta, Mo, aluminum, and Cr, 
* those silicide, a polycide, etc. may be used other than polycrystalline silicon. Thus, the thin film- 

transistor 7 which consists of the semi-conductor thin film 10, gate dielectric film, and a gate electrode 
G is formed. Although this thin film transistor 7 is a planar mold in this example, a forward stagger mold, 
a reverse stagger mold, etc. may be adopted. The auxiliary capacity 13 is also formed in the semi- 
conductor thin film 10 at coincidence. 

[0016] Next, PSG etc. is deposited in about 600nm thickness with an ordinary pressure CVD method, 
and the 1st interlayer insulation film 15 is formed. This 1st interlayer insulation film 15 has covered the 
scan wiring 8, the gate electrode G, and auxiliary wiring 14 grade which were mentioned above. Opening 
of the contact hole which arrives at the source field S and the drain field D of a thin film transistor 7 is 
carried out to this 1st interlayer insulation film 15. On the 1st interlayer insulation film 15, patterning 
formation of signal wiring 9 or the drawer electrodes 11 and 12 is carried out. For example, aluminum is 
deposited in about 600nm thickness by the sputtering method, patterning is carried out to a 
predetermined configuration, and it is processed into signal wiring 9 and the drawer electrodes 1 1 and 1 2. 
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It connects with the source field S of a thin film transistor 7 through a contact hole, and, similarly one 
drawer electrode 1 1 connects the drawer electrode 12 of another side to the drain field D of a thin film 
transistor 7 through a contact hole. As an ingredient of these signal wiring 9 and the drawer electrodes 
11 and 12, Ta, Cr, Mo, nickel, etc. may be used other than aluminum. 

[0017] The 2nd interlayer insulation film 17 is formed on signal wiring 9 or the drawer electrodes 11 and 
12, and these are covered. For example, PSG is deposited in about 600nm thickness with an ordinary 
pressure CVD method, and the 2nd interlayer insulation film 17 is formed. Opening of the contact hole 
(C) which pulls out to this 2nd interlayer insulation film 17, and reaches an electrode 12 is carried out. 
On this 2nd interlayer insulation film 17, mask light-shielding film 16M and pad light-shielding film 16P 
are formed. For example, Ti is deposited in about 250nm thickness by the sputtering method, patterning 
is carried out to a predetermined configuration, and it is processed into mask light-shielding film 16M 
and pad light-shielding film 16P. Mask light-shielding film 16M are in contact with fixed potential in the 
field besides a display pixel. On the other hand, pad light-shielding film 16P are pulled out through the 
contact hole (C) mentioned above, and are in contact with the electrode 12. Mask light-shielding film 
16M are crossed to all display pixel fields, and are connected mutually. Mask light-shielding film 16M 
have covered almost all the fields of a thin film transistor 7, the scan wiring 8, and the auxiliary wiring 14 
except for the pixel opening 19 and signal wiring 9. For this reason, the side of a pair where each pixel v 
opening 19 countersmutually is* prescribed by signal wiring 9, and the side of; other pairs is. specified by 
mask light-shielding film 16M. What .is necessary is just the ingredient which has sufficient protection- •» 
f ram-light nature.and good step coverage- nature as mask light-shielding. film 1 6M.' Protection-from-light 
nature should just be 0.1% or less preferably 1% or less of permeability in. a 400-lOOnrrvlight field. As an - 
• ingredient of mask light-shielding film 1 6M, metals,aand these alloys *and isilicide* other *than Th such as Cr, 
•nickel, Ta, W, aluminum, Gu, Mo, Pt, and Pd, may -be used. Generally the thickness! of mask light-shielding 
film 16M should just be.50nm or more-that- whatsis .necessary is*just:the thickness with.twhich are' .* v : 
satisfied of the protection-from-light nature^ mentioned above with .each ingredient. In addition, pad . : _ 
Jight^shielding filrru 16P. are completely^formed in the same layer:yvith^mask,light-shielding:film 1 6Mrs A'<k 
/*[0O:1.8]iT ? he 3rd interlayerninsulationrfilm l Sus^ formed so that mask£liihthshieldingifilmu1,6M and'pad light-: t 
. .shielding film 1 1:6P i mayibeyCovered.- For exampler PSG is deposited; invabout^60Qnm .thickness with >an< r xx-:- 
ordinary ?pressure;GVD method, and the 3rd*interlayer insulation film 18 is formed.vThe contact hole 
which amounts to pad light-shielding film 16P is carrying out opening to this* 3rd interlayer insulation film 
18. In addition, Si02, BSG, BPSG, SiN, Plasma SiN, etc. and the polyimide and the organic substance like 
acrylic resin other than PSG may be used that what is necessary, is just transparency and an insulating 
thing as an ingredient of interlayer insulation films 15, 17, and 18; The pixel electrode 6 is formed on the 
3rd interlayer insulation film 18. For example, transparence electric conduction film, such as ITO, is 
formed by about 150nm thickness by the sputtering method, patterning is carried out to a predetermined 
configuration, and it is processed into the pixel electrode 6. 

[0019] Then, the opposite substrate 2 with which it consists of glass 1 etc. and the . counterelectrode 5 is 
formed in the whole surface is joined to the drive substrate 1. Liquid crystal 3 is enclosed with the gap 
of both the substrates 1 and 2. For example, twist nematic orientation of this liquid crystal 3 is carried 
out. 

[0020] In addition, in the example mentioned above, although the thin film transistor 7 is used as a 
switching element, 2 terminal components, such as diode, a varistor, and a metal-insulating material- 
metal (MIM) component, can be used as a switching element in addition to 3 terminal components, such 
as a thin film transistor. When using 2 terminal component, two or more matrix-like pixel electrodes, 2 
terminal component, the 1st electrode group, etc. are prepared in the drive substrate 1 side, and the 2nd 
electrode group which intersects the 1 st electrode group is prepared in the opposite substrate 2 side. In 
addition, in the example mentioned above, the pixel electrode 6 connected with the drain field D of a thin 
film transistor 7, and signal wiring 9 has connected with the source field S. However, since in fact 
carries out the alternating current drive of the liquid crystal 3, the source field S of a thin film transistor 



7 and the drain field D exchanges [ the role ] by turns. 
[0021] 

[Effect of the Invention] According to this invention, the light-shielding film is made to intervene like 
between the management which explained above and where a pixel electrode belongs, and the lower 
layer section to which a thin film transistor and wiring belong. This light-shielding film is divided into the 
mask light-shielding film and the pad light-shielding film. This mask light-shielding film can control 
capacity coupling to wiring, and was able to raise display quality while it played the role of shielding to 
each pixel electrode, since it connected with fixed potential. On the other hand, a pad light-shielding film 
intervenes between a pixel electrode and a switching element, and makes both electrical installation 
good. A mask light-shielding film is located more nearly up than a switching element and wiring, and is 
caudad located from the pixel electrode. Since it insulates with both wiring or a pixel electrode, all the 
fields that should shade can be shaded in the minimum area. For this reason, it is possible for full 
protection from light of a viewing area to be attained only by the drive substrate side, and to raise the 
permeability as a liquid crystal display to the maximum. On the other hand, since what is necessary is to 
form only a counterelectrode in the opposite substrate 2 side, the cost of materials and assembly 
expense are also mitigable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the typical fragmentary sectional view showing one example of the active-matrix mold 
display concerning this invention. 

[Drawing 2] It is the typical part plan showing one example of the active-matrix mold display similarly 
applied to this invention. • < --. 

[Drawing 3] It is the typical fragmentary sectional view showing an example of the conventional active- 
matrix mold display. 
[Description of Notations] 

1 Drive Substrate 

2 Opposite Substrate 

3 Liquid Crystal 

4 Pixel 

5 Counterelectrode 

6 Pixel Electrode 

7 Thin Film Transistor 

8 Scan Wiring 

9 Signal Wiring 
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10 Semi-conductor Thin Film 

12 Drawer Electrode 

13 Auxiliary Capacity 

15 1st Interlayer Insulation Film 
16M Mask light-shielding film 
16P Pad light-shielding film 

17 2nd Interlayer Insulation Film 

18 3rd Interlayer Insulation Film 

19 Opening 

20 Notching Pattern 
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